Hypoxic liver cell death: critical Po2 and dependence of viability on glycolysis.
Viability of isolated hepatocytes was not significantly dependent on oxygen at oxygen partial pressures (Po2) from 70 to 0.3 mmHg. The critical Po2 for induction of hypoxic cell death was close to 0.1 mmHg and was distinct from the value at which mitochondrial function becomes impaired (2-5 mmHg). Hypoxic damage in hepatocytes from fasted rats occurred within 1 h but was delayed by the addition of fructose, which increased rates of lactate formation from about 1 to 12 nmol.10(6) cells-1.min-1. Hepatocytes from fed rats maintained viability for almost 180 min of anaerobic incubation and then rapidly became damaged. Addition of fructose prevented hypoxic cell damage also in these hepatocytes. Rates of lactate formation were 11-15 nmol.10(6) cells-1.min-1 and were increased two- to threefold by fructose. The rapid initial degradation of glycogen and the release of glucose were delayed with fructose, which also could have contributed to sustained glycolytic rates. Further, under conditions in which lactate production was high, e.g., in the fed state, there was also a significantly better preservation of cellular ATP levels.